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Abstract  
Purpose 
Pharmaceuticals are a key input into healthcare operations and so their effective management is 
vital. This issue is of key importance in Thailand and is aligned with the Thailand’s 2nd National 
Logistics and Supply Chain Research Strategies (2012-2016) focusing on healthcare green logistics. 
Pharmaceuticals in hospitals account for more than 50% of the total hospital purchasing budget. 
Moreover, the overuse of medicine was generally found to be prevalent in Thai hospitals despite 
serious financial concerns. The aim of this study was twofold: Phase (i) to investigate the movement 
and lifecycle of pharmaceuticals within Thai hospital sites and Phase (ii) identify the GL practices that 
effectively control/minimize the use of pharmaceuticals. 
Research Approach 
Using a case research method six hospitals were examined, to give coverage of the different 
types/sizes, locations and a range of environmental performance issues. Hospital visits were 
undertaken during January to July 2014, to obtain data by using a multi-method approach: 
interviews, documentation reviews and in situ observation. Purposive respondent sampling was 
undertaken to ensure that data was collected from staff with experience of pharmaceutical 
management and a bespoke form of content analysis used for the data review before further cross-
case analysis.  
Findings and Originality  
The result of Phase (i) revealed that pharmaceutical flows appeared to be sophisticated and 
problematic, caused by issues such as limited budget allocation, ineffective governmental processes, 
and the over-prescribing of medicine for chronic patients. The findings also identified effective GL 
practices such as: (i) prescribing medicines for only 1-2 months for some patient conditions/drug 
types and increasing the frequency of follow-up reviews, (ii) conducting a medicines return 
programme and (iii) having a clearly defined system of pharmaceutical product review. The outcomes 
of the study proposed key practices to support a Sustainable Health System at both policy and 
hospital levels. Within this were: (i) a representation of stakeholder views, (ii) the provision of 
healthcare education and communication, (iii) addressing self-health management issues and (iv) 
planned system review and improvement. The design and execution of such a system should be 
grounded in Thailand’s Sufficiency Economy Philosophy (SEP) concept. 
Research Impacts 
In the GL research paradigm public healthcare, developing nations, human elements and life-cycle 
products have received limited attention; this study therefore contributes to the reduction of these 
gaps. The SEP concept was highly recommended by the United Nations, instead of Sustainable 
Development, in addressing GL practices in Thai culture to promote sustainable health standards and 
this underpins the focus and the originality/impact of this study.  
Practical Impacts 
This study recommends that staff in Thai hospitals focus on effective pharmaceutical management to 
contribute to the sustainability of good GL practices (as identified) and to the design and delivery of a 
Sustainable Health System in Thailand. The study presents guidance and support to do this. 
Introduction 
Pharmaceuticals are a key hospital resources in terms of medication and budget spent. In Thailand 
there are two key national policies which support the increased rationalisation of medicines use 
(Sumpradit et al. 2012), and to address green logistics (GL), but how this is actually achieved 
operationally is unknown at present. As reported in various studies, improving logistics efficiency in 
Thai hospitals is often obstructed particularly by the government systems/policies (e.g. the use of a 
paper-based system and several approval processes), poor supervision, financial crises, and 
overuse/irrational use of medicines (NaRanong and NaRanong 2011; Singkarin 2011; Kaplan et al. 
2012; Rattanaumpawan 2015). Such barriers need to be addressed and overcome which requires a 
need for restructure the approach to and execution of medicines management (focusing on both 
human and physical elements that impact directly on this) at both national and hospital levels to 
meet this national agenda. One approach that can be considered to effectively manage medicines, is 
to focus on four main streams of logistics including people, resource, information and finance were 
observed (Bisson et al. 1993; Tseng et al. 2005). This study will to investigate the movement and 
lifecycle of pharmaceuticals within Thai hospital sites and identify the GL practices that effectively 
control/minimize use of pharmaceuticals. In doing so it will also reflect on management culture, 
policy and regulation and stakeholder influence on this supply chain.  
Literature Review 
The definition of Medicine as used in this study refers to a substance, especially in the form of a 
liquid or a pill that is a treatment for illness or injury (Cambridge Dictionary 2017). The words 
“medicine” and “drug” are used interchangeably (WHO 2016: p. 8). In Thailand, all public hospitals 
are governed by the Ministry of Public Health (MOPH), and in the main receive pharmaceutical 
products from the Government Pharmaceutical Organization (GPO). The hospital pharmacy has the 
following responsibilities: (i) interacting with the prescriber (doctor) to promote the rational 
prescribing and use of drugs, (ii) selecting drugs and dosage regimens, and (iii) monitoring patient 
compliance and therapeutic response to drugs (WHO 1994). Below is the summarised medicines 
management in Thailand, as the analysis report of WHO (2016: pp. 8-14):  
Thailand has a remarkable health delivery system which over 90% of essential medicines 
has been provided in public hospitals with very small levels of stock out. Each hospital can submit 
the order the required medicines to suppliers by itself. However, no national standardized 
formulas for stocking/purchasing medicines (both types and volumes) has been addressed yet. 
Thus the compliance with the national Essential Medicines List can be questioned. Currently, the 
medicine management system is totally electronic, controlled by the hospital. Sharing information 
between hospitals and GPO/MOPH/NHSO1 is still limited.  
In promoting rational, safe and cost effective use of medicines, it should be introduced in 
both undergraduate and postgraduate curricula, as well as more monitoring on e.g. existing 
patient records. All hospitals providing an annual report on drug consumption for MOPH, to 
identifying high cost medicines and % budget spent on non-essential medicine listed drugs. 
Moreover, the national standard treatment guidelines (STGs) should be developed, and able to 
access online. 
From the analysis of WHO, the over/irrational use of medicines occurs because of using medicines 
for reasons other than those indicated in the prescribing literature (Lessenger and Feinberg 2008). 
There are four causes of this event: (i) lack of knowledge, (ii) patient-physician relationship in terms 
of monetary cost, (iii) poor availability of proper alternative medicines and (iv) weak supervision of 
regulatory bodies (Yousefi et al. 2012). Such irrational prescribing has led to healthcare challenges 
such as rapidly increasing antimicrobial resistance (due to over-use of antibiotics) (Holloway and Dijk 
2011), the scale of which has received international recognition (Carlet et al. 2012) and (iv) costing 
the hospital more than the use of expensive drugs (Price et al. 1986).  
In 2012 the MOPH therefore introduced the policy, “Reduce cost of medicine and medical supply by 
10%”  (Ministry of Public Health 2013). This is supported by such goals as: (i) establishing joint 
procurement to increase purchasing negotiation; and (ii) implementing the standard cost accounting 
system to effectively monitor cost. To increase efficiency of medicine stock management and 
improve the rational use of medicine, the MOPH (2012) has set several policies: such as reduce stock 
reservation (turnover rate) to be less than 3 months, and select uses ‘unit dose’ or ‘daily dose’ 
systems. Reducing medicine usage is recommended in the case of overuse or irrational use as 
mentioned. Clearly, there is neither clear guideline/measurement indicators for reducing use of 
medicine, nor green practice for medicine (Punpeng 2011). Some alternative therapies/practices, like 
practising mindfulness that reduces stress, pain and blood pressure, appeared to be effectively 
reducing medicine, healthcare cost and improving health (Schneider et al. 2012). Hospitals can also 
focus on more physical and tangible factors such as increasing medicines vigilance and recycling (Xie 
and Breen 2012) to rotate stock to reduce waste and obsolescence and instigate savings via 
improved inventory management. Lastly, nearly-expired and deteriorated medicines that have a 
shelf life longer than 6-7 months can be exchanged with suppliers (Visuttikhun 2012). Visuttikhun 
also suggested that to reduce expired items and shortage, the hospital should provide more frequent 
checking on shelf-life and distribution, reduce the volume reserved (e.g. on wards), focus on first-
expired first-out (FIFO), and periodically record nearly-expired items to remind staff to use them in 
order. 
Methodology 
This research aims to (i) investigate the movement and lifecycle of pharmaceuticals within Thai 
hospital sites and (ii) identify the GL practices that effectively control/minimize the use of 
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pharmaceuticals. To answer this main question, four sub-questions were formulated and delivered 
to:  
1. How should we measure the best Green Logistics practices of pharmaceutical management?  
2. How do hospitals manage this resource, from purchase planning through to waste disposal? 
3. What practices support/facilitate excellence in GL performance in Thai public hospitals? 
4. What barriers are identified which undermine effective GL practices and performance in Thai 
public hospitals?   
In a complex organization like healthcare facilities, Bisson et al. (1993) recommends using various 
tools for data collection which include documentation, interviewing and observation. Thus, these 
tools were used to record and understand the medicines management from purchasing through 
waste disposal. Six case hospitals agreed to participate in this study (called “A”, “B”, “C”, “D”, “E” and 
“F”). These sites were different types/sizes, locations and had a range of environmental performance 
issues. All names of case hospitals and their locations (provinces) remain anonymous. The site visits 
tool place in January to July 2014 to obtain data. Purposive respondent sampling was undertaken to 
ensure that data was collected from staff with experience of pharmaceutical management. A large 
volume of data obtained was managed by ‘content analysis’ method which helped to examine and 
select key information (UTEXAS 2011). The selected data can then be analysed and compared with 
the criterion, and identified the performance – using ‘cross case analysis’ method (Miles and 
Huberman 1994: p. 190). 
Findings 
1. How should we measure the best Green Logistics practices of pharmaceutical 
management? 
The concept of best practice refers a technique or method or process delivers a more effective 
outcome than any others (Frontex RDU 2012: p.19). Therefore, good practices must be able to (i) 
reduce the amount of resource used/waste generated/other environmental impacts, and/or (ii) 
increase cost reduction/improved revenue, and/or (iii) offer well-beings, and/or (iv) provide fast 
logistical movement (McKinnon 2010; Singkarin 2011). More detail on this is presented in the 
literature above. 
2. How do hospitals manage this resource, from purchase planning through to waste disposal? 
To answer the second research question, this section examines the close-loop pharmaceutical 
logistics within the hospitals. The findings indicated that case hospitals mostly use a centralized 
administration system in which the Director has the highest authority followed by the board of 
committee. An overview of this closed-loop system is presented in Figure 1. 
It was found that most public hospitals often purchase resources twice a year or quarterly. However, 
this led the large amount of financial investment and over-stock, generated financial crisis and 
wastage medicines. Therefore, the MOPH requires a more frequent purchasing, every 1-2 months. 
However, larger-sized hospitals, like “E” Hospital conducts purchasing every week, with the “E” 
pharmacy issuing 50 purchasing order (POs) a week or 2,000 POs a year. From purchasing to making 
payment, the electronic system such as e-purchasing and e-payment is not allowed in the 
government system as mentioned by all interviewees. 
 Figure 1: Diagram of Medicines Management of Thailand’s Public Hospitals. 
Source: Adapted from Ninsananda (2013). 
Therefore, this contrasts with the report of WHO (2016: pp. 8-14). Paper-based system is highly time-
consuming. Regularly, the required items are moved from mentioning stock to (i) inpatient store (IPD 
store) to distribute to all wards, clinic, etc. as their requisitions, and to (ii) outpatient store (OPD 
store) to dispense to outpatients.  
Medicine waste is hazardous and consists of four categories: medicines left over; nearly expired 
medicines; deteriorated medicines; and expired medicines. Pills and capsules have to be disposed via 
thermal processes or safe landfill, while liquids need to be diluted before being discharged into 
hospital sewage systems. While the GPO receives expired medicines in exchanging with new ones, 
private vendors require products with at least 4-6 months lifetime. Before the formal disposal of 
pharmaceutical waste, it must be approved by the Regional Revenue Department and Provincial 
Health Office. This is because this resource has high value, which the approval can be taken several 
months.  
3. What practices support/facilitate excellence in GL performance in Thai public hospitals? 
There are general practices adopted for effective stock management, including adopting FIFO (first-
expired first-out), information systems, and unit dose systems. FIFO means items with a shorter 
lifetime will be used or removed first from stock. Unit dose systems dispense medicines for 
inpatients according to the meal rather than on a daily basis, which gives better control through 
having fewer medicines left from wards. “A”, “D”, “E” and “F” hospitals can meet 1-2 months with 
more frequent monitoring of stock. Also, the doctors are advised not to over-prescribe medicines 
and have asked for more cooperation.  
To meet necessary cost reduction (10%), several practices were adopted: (i) conducting a joint 
procurement; (ii) adopting antibiotic smart use (ASU program); (iii) adopting a returned medicine 
programme and (iv) holding only one item for each generic drug name. Adopting an ASU programme 
can reduce drug resistance and cost of expensive antibiotics. Sites “B”, “C”, “D” and “F” undertook a 
returned medicines programmes of patients with chronic conditions.  
The evidence collated from the study shows that only site “D” was successful in minimizing medicines 
usage (by 5.67% which converts to 29,588 Baht (see Figure 2).  
 
Figure 2: Outcomes of Adopting Medicine Practices (All site analysis). Source: by Author. 
 
4. What barriers are identified which undermine effective GL practices and performance in 
Thai public hospitals?   
The most important barrier was found to be hospital personnel. The findings indicated a reluctance 
to reduce ordering and stockpiling as this could adversely impact on medical treatment.  Presently, 
there are neither strong guidelines nor evidence to confirm the benefit of reducing medicines, or 
suggestions of how to affect it. On top of that, physicians do not want to change their habits in 
prescribing medicines (“A”, “B” and “F” Hospitals). Some of them had never been informed about the 
financial situation, and were rarely asked for cooperation.  
The policy of the MOPH that requires purchasing every 1-2 months to improve finance liquidity was 
obstructed by physicians who often prescribe long-term medicine for 4-5 months. In consequence, 
an imbalance between stocking and using rates emerged; and led a resource shortage and internal 
conflicts among physicians and pharmacists. “C” maintained a 3-month turnover rate because of the 
need to distribute this resource to nearby hospitals rarely faces shortage and conflict issues.  
Discussions 
The study of integrating Green Logistics (GL) in Healthcare settings, including medicine, was 
suggested by the Thailand’s 2nd National Logistics and Supply Chain Research Strategies (2012-2016). 
Previously, the MOPH (Punpeng 2011) had developed the best green practices for hospitals, but this 
work had its limitations: an incomplete view of the close-loop system, unclear measurement 
indicators and no specific practices for medicines. Poor understanding of the above areas can highly 
affect the effective addressing GL practices. The authors chose to deliberately focus on these gaps 
within this study. As reported above, authors such as Ninsananda (2013) have presented a picture of 
medicines flow/logistics within hospitals, but the close-loop view was absent from this study. The 
outputs of this study presented an adapted and more comprehensive overview of this process 
(identifying system design and participants), as shown in Figure 1. Previous studies focusing on the 
effective use of medicine (e.g. Ministry of Public Health 2012; Schneider et al. 2012) tended to 
examine a single area such as rational prescribing and practicing mindfulness. Clearly an integrated 
view of a sustainable health system was lacking. By adopting a holistic approach to GL practice 
identification in supporting medicines management is a more effective lens within which to examine 
this important area of Thai healthcare. Such an approach encompasses the hospital as a business, 
hospital staff, patients and community, body and soul development, and reduces potential negative 
impact on the environment (reduction of chemicals in circulation).   
Conclusions 
This study demonstrates that Public hospitals in Thailand still face the problem of irrational 
use/overuse of medicines. To improve this situation, the life cycle of medicines should be understood 
by hospital personnel and every effort made to demonstrate good green logistics practice within this 
supply chain. The findings within this study clearly outline deficiencies within public hospital sites 
such as ineffective communication between key users of this system (physicians, pharmacists, and 
patients) which undermines collegiality and cooperation, and (ii) ineffective systems/policies (no 
clear guidance and control) leading to poor medicines management. Whilst a gloomy picture it is not 
damning as there was evidence of effective GL practice in place also such as prescribing medicines 
for only 1-2 months for some patient conditions/drug types and increasing the frequency of patient 
follow-ups. Such practices aim to contribute to the sustainability of good GL practices and to the 
design and delivery of a Sustainable Health System in Thailand at both policy and hospital levels. 
Further enhancements of this study would include greater collaboration with the Thai Pharmacy 
Council to extend this study to a wider audience, with the aim of presenting generalizable outcomes. 
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